The effect of 2,5-bis (ethyldisulfanyl)-1,3,4-thiadiazole (DTA) on the corrosion of copper in rolling oil containing aggressive additives was investigated by polarization, electrochemical impedance spectroscopy and weight loss measurement. The inhibition efficiency increases with the increase in concentration of inhibitors and temperature, below 373K. DTA acted as a kind of mixed-type inhibitor, the adsorption of inhibitors on copper surface obeys Langmuir isotherm and chemisorption mechanism. Kinetic model indicating the adsorbed DTA molecules on copper surface block the most active sites. Thermodynamics and quantum chemical calculations demonstrate that the adsorption configuration is found to be stable after corrosion inhibitor by itself decomposes, the sulfur-sulfur bonds are break and electrons are transferred from sulfur to carbon.
